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" COAST OF NORTHERN CALIFGANTA

,g’“"; DS . - . HAVANS ANCHORAGE TO PUINT REY.S
. 'INSTRUCTIONS DATZD MsRCH 25,:1029%
A P. 3. T. SIiMs, H. & G. E., CHI&F PanRTY
: U. S. C. & G. S. STR. DISCOVERLR
FIELD WORK DONE: SEPT. 18 - DEC. 5, 1929
LIMITS: . The work coversd by this sheet extends from a junction with ship
sheets numbers 43 and 44 of the.presenﬁ season. in apprroximate longitude
123° 30', westward to a line *oining the northviest corner of chart No, 5502
with the soﬁtheaat corner of chart No. 5602, in approcimate longitude l24°"
20', and from a junctibn=w1tﬁ sheet mumber 122 on the north to a junction
with the work done by the Str. PIONEER during the 1029 field season. o :
SOUNDING METHODS: Bombs po%itions were usually taken at in%srvals of ten .
to thlrty minutes, dependlng on the spac1n~ of the socunding lines., In ex—i'"v
treme cases, when running crOsslipes over the offshirs avea, and when the éﬁp-
_‘ply of TUT was low, the interval was allowsd to irereasz $0 as ilch as one
. 'hour. )
“; ’ Inside the 1000 fathom curve, th e.oen@ra* schame of sounding lineé

S runs parallel to the shoreline, while outside that curvs the sounding lines
run normal to the coast. By extending these latter linss inshore, suitablgkl,:}

spaced crosslines were Obhained inside the 1000 Lavl.ciz curvsa,

Tin can bambs, conteining the desired amoiins of THT were used for ,

the greater part of the sheet. \Whenever ihs explo?gons fron tba quart bomb-
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fbe very sa‘bisfactory Two diffevent sizes of these were

sound econds, pints for about 10 seconds further, and quarts for about 10

forf15',econds more. Outside of these distances it wes usually necessary to

fire cast iron bombs. Under unusually favorable condltions one of the shore

statlons picked up'the report from a one-half pint bomb at a distance equael

- to 100 sound seconds.

Probably the most importent factor affecting the reception of the
bomb signals is the -presence of banks end shoels betwsen the Shlp and shore
stetion. - The bomb signels seem to come in best WhPx the slope is gentle and
there sre no obstructions in the path of the sound wavs propagated by the
bomb explosion.

Soundiﬁgs‘on this sheet were obtained by weans of the fathometer,
The red light method was used to és great a desth as possible. In general

the limiting depth for the red light squndiﬁgs wag reached around 350 to

v400 fathoms, although occasionally red light soundings were obtained in 450

to 500 fathoms. Beyond these depths the white light asthod was used. The

’disc speed was kept constant by adjusting the rheostat to keep the middle reed

of the taéhometer vivbrating. This adjﬁstmegt waé usually necessary only when
the ship was stopped for vertical casts, when the chenge in steeam pressure
would causé a yariation‘in the genératgr voltage. Repeated tests in the field
failed to indicate any appreciable change in the Tathometer soundings on ac—
Ancordingly, no corrections

count of moderate variations in the dise speed.

vere entered in the sounding records on this account. L




_ pqrsonnel<was;aVailable, white light soundings were

smu;tgneousl&, and both readinis entered in the sound-

ne of the officers taking the soundings are also recorded
in the sounding volum%'b When only one officer was svailsbls for this dity,.
)

'3 Were roughly Qhecked'ﬁy‘the recorder on watch.

; ’ P . . .
Vertical casts were taken at suitable intervols over the entire

ares: df the sheet in order to obtein comparisons with the fathomster sound-

w’,'g,inss, bottonm speci_mens and tempen.'atures, water serples end surface temper-
“-atures, and serial temperatures. At all vertical cests, the ship was handled
E - by the commanding officer, who exercised great cars in keeping the wire vert-

Inafew cases
~ical, Whenewer weather conditions made it impossible to keep the wire vert-

‘.icaigjgge émount of stant wes carefully estimated and noted in the record.
At ail verticai.casts when comparisons were mads with the white 1light fathometer;
:soﬁndings, indepehdent‘fathemeter soundings were taken by each officer on.the
ship and recorded opposite his name before the wirs sounding was announced,
in order to obtain the parsonal}equations of the officers in reading the fath-
. ‘ometer. mhe results of these tests wefe lator tabulated and analyzed, and ths
peruonal equations determined This method of determnining personal equations
is'openvto the objection that the tests are taken vhen thé ship ié stopped,‘
- while on\E‘sounding line the ship is alwavs under wey. However, the testis

do give some indicatvion that soms officers arc »ronc %o reasd densper then othars.,

Tha sheaves were tested at the beginring cnl snd of the ficld work,

and the results entered in the record. although thw soerrections In cach cass i
are less than the kﬁ\allowed, the actusl corrscticn: 1rn the ~reubter delfhs ]

-~ . RN >
e Light soundinge «

[0
&
o
i

. vere sometimes as large as 10 fathoms., Sinc
ordinerily read to within O f“thomg, it was decided o wply the shoave cor-

ractlions “o the vertical cast soundings.
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cqﬁi}didi‘te‘n be heerd. TFor the red.light soundl\nuu; it wvias found.that there

Seo ey )
was used,, - o .

‘soundings were taken.at one-hell minute intervels, while

X Do L . L
ings:were:taken.at ‘intervels -of 2 50 § minutes, depeniing on

: jUsiﬁg Y turied hydrophone for the desper soundings, no difficulty
;perienced in cetting good echoes in even the liepest water found in

Under favorable ccviitions, a double echo

_wéﬁé}.few’,ér strays when a Submarine Signel Corporation "rat" type ‘hydrophone

VALO’CI‘I’Y GORRECTIONS;. The- index error to thp ;at‘lc wtor réd 11 +ht soundin s

" was pradtically constant and was deteml*xcd by comsuring the vertical casts

with the norrssponding fathometer soundings alrveady -orricted Tor temssrabure.

This correctlon amcun‘tad to 0.6 fatho*n. Attacizedl to i3 report 1z a tatle .

s‘zonmb t°mperature and velocity corrections for besl ths red +»nd whits light

sound ings,

¢

SLOPL CORRECILONS: Slope corrections were coububed in the usucl menner, S| ?e' '
- - / . 0 .
except that the slopes were determined by scaling ti.. listances between ‘the ‘”’f“.“‘“‘f
y , , weve
‘depth curves, rather than by computing from ths so1.Wis se ilstances |*Peltsd
‘ , , eceordenca
between them. - In some cases it was necessery to urcoth out the depth cuzves w ot o

a little; in order to give the bottom a uore nabural sppearance and to avo:Ldl A,L._S,‘
: | .

|

|

what would be abnormally 1 ge corrections. The denvh carves were curafully,
dravin on the boat sheet, and the slope corrections letormined vith ths aid §
of  celluloid seale. ' | |
' OROSSINGS: The average of 57 red light sounding croesings on this shool is .
0.7 :ﬁf‘aﬂmma with' & maximum of 4 fathoms. There wers two 4 fathom crossings '
aﬁd ;two 3 ‘fjatﬁbm'.cros_.sihgvs. . | | S




T p

R
P

No. l“was»accordingly used throughout the plotting o Ui

82 whits 1ight sounding crossings on this sheet

‘gmﬁqur?loo;fathoms. There were 5 crossings of over

ngéd;iwhile{at station D CAJ in location, lat. 330 23
2ol

"ttakﬂ&-:“long. 1230 05t 49.70" (  m), a ma;netophone was used.

'Stétidn FARALLONE, in locetion, lat. 370 41t 33,55 lonz. 1230 QL' 21.32M,

established by the Str. PIONEER , was used in th: cwvey of the scuthwsst part

of the sheet. The use of this third stetion afford:l un ozportunity 4o ob-

PR

tain distances to threc stations sluultensously, un’ *herchy lotorcin®ss tho

(&)
w
-
(&)
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veiocity of 'sound for the offshore area coverel by il

-+

The positions of the R-A-R stations wer~ “rterainced at the tiue

they were established‘by méans of sextant angles telen to triansuletion sta-

tidns.' The positions were. plotted on the toposraphlc shiets and then scaled

“voff for transferring to the R—Ar R.sheets. ’ )

Zarly in Nbvember a serdous leak developel 1z the cabls at staltion

HAVEN, and it was necessary to lay down a new hydrostons ard e-“le thova.

ihic was done on November 13th. The position of hydroshone No, 2, in lo-

/

L bl

; S ’ o .
cation 380 47t 31.29" (965 m), long. 123° ¢y 18,30+ (440) was cpproxminutely

55 meters southeas* of hydrophone No. 1. Cn *1he 1:120,000 scale sheets, thie
: _ ' ; ,

" difference is small snough.to be neglectod, and 'lLie rosition of hydrophone

N

At statlon DUNCAN the magnetophone was suvplemented by a hydrophone,_

lqcatéd 8 metgrs 120 degrees from the magnetophone., The hydronhone Was_usgd

on only- a few bonb positibns.

. s : ' /
‘lat. 38° 47! 52.04" (988 m), lonz. 1230 35' 18.85" (455 m),
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N " new method was:developsd on the Str. DISCOVERER

£ors P}  positions, The method consists essentially in substitut-

ng;ﬁﬁh -Cirblés”rorldistance circles, andwinﬁfhe uss ¢f a circular plotting

seal deSik q ggp;ciglly for the purpose. The new method was tried out in

’ £ éid~ (3h§§§s'122;~125,}435 and 44, and proved so successful that
%‘ “'?"itﬁwés:décidé to use it in-plotting all of the R-A-R smooth sheets.
é vl ’ﬁ': ~In lcgatiné,the time‘circles on this sheet the following nethod
%i - . was}gséd:‘ Along the east and west, and north and south lines through each
% ﬂReArR‘sta%ion, geograéhic positioﬁs were determined at intervals of ten sec-
%f\ onds, using a Base velocity of 1481 meters per second. Points were sinilerly
? computed for ohé.diagona; from HAVEN, one diagonal from DUNCAN and two diag-

onels from.IARALLON. The ten éecond intervels were then subdifided equally,

:' » thereby obtainiqg‘positions of points on the five second circles. Using the
) distanée from the R-A7§*station t0 the computed positidn of a point on oné
é of'the circlesvasﬁa radius, and shifting the positicn of the center from the

the respectiveipoaitidns of the computed points. The emount that the center

must be shifted from-the true location of the hydrorione is in a way a meas-

BEE o i e

ure of the,accuracyfof;the~projection. A check on the computing and plotting

g . of the poiﬁt3«£h£9ugh‘which th? q&rcles are dravn ic obtained by testing the
?‘ ai;gnment and spacingibf'the poinﬁs on amny one radisl line. By using a suf-
i fieient number of radial lines fram each R-A-R station, the positions of the
% — time circles can be détermined with practically the same degree of accuracy
é as the plotting of triangulation stations,

Time circles sheets possess the follcwing advantages over distance

circle sheets:

’ (1)'Tﬁe plofting of a position requires only & small fraction of ?he

o

TR e ST RS

hydrophone location where necessary, the, time circles were nmade to pass through

e PEOA - ORIV A
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Tﬁie results from the combination of the

t :the old.method
d type of sheet rather than from the mwse of each one inde-
ith a little practise in: manipulating the plotting scale, a bomb
tionican:b plotted in from ten to thirty seconds. This is a dscided

: aglfwhen=plotting on. the boat sheet. ‘

(2) All errors incident to converting units of time into distance

1are done ‘away with 'in the elimination of this step.

(3) The speed and accuracy with which positions can be plotted by

this method are practically.independent of the vibration of the ship when

T T TR
VORI

- ‘under.way.

V:’_"?

(4) The new method, which consists essentially in meking the circles
on, the scale tangent to the circles on the sheet, is ramsrkably accurate in
plotting what would ordinarily be considersd e.weak fix.

-

(5) The common error of one or more whole seconds in scaling the

ey
g

tape or calculating the net time cen be detected at once by comparison with

. ‘ the dead reckoning position scaled from the boat sheet in terms of units of tlme.

Sl PR e
S .:g_ﬁi’%fgﬁr‘::c!n"'

(6) The Work incident to comput1ng the final distances, after the
finel velocities have been adopted coneista only in applying e percentape
correction to the net-ecaled time on account of the difference bstween the act-

ual and assumed velocities. This correotioh in hundredths of & second is read-

AN
.

jwork on this one Operation is considerable.

(7) In as mnch as the plotting scale has on it the corpect spacing
of the time circlee, there 1e a constant check on the 1lStO“t10n of the sheet.
This distortion can be readily corrected for by measuring on the scale from
both the cente"r and the outside circle at the same time, and meking the proper

4,;adjuetment when. plotting a position. The operation corresponds 10 scaling

R T LA

ily obtained from a table constructed for that purpose. The seving in office .

i
-
|
1
i
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_corresponding:to tenths of a sound seconi in distance, from zero

-

- at- the égfé%ifdlfive;segonds at the outside. Circles representing whole and
t;halstecoﬁdé'cén be-di stinguished from the rest by colors or other character-
* Letioy mariings. o

o In making the~séale, dividers were set for thé distences used as

L raﬁii3fbr the‘ciréles; and the settings tested by merking off diameters on

a spére piece of celluloid. This piece of celluloil was then placed over a

R

'metrictécaléfaﬁd-the diameter accurately mgasured to sze 1T any adjustnent
wés ﬂéceséary. Using this method of testing the raiii bhefore =cratching the

~circles on the éqale, no difficulty was sxperienced in making the scales
accurately., A small pieoa‘of very thin’brasé wes glusd o the celluloid to

srovide a center that would not enlarge as the circlcs worc belng lascribed.

In use, tha scale is manipulated until th. les’vel arcs thereon
are made tangent to the circles drawn on the sheet. The radius of the arc

on the scale in each case equals the residusl bstws:n the nst time to each

oA

R-A-R station and the time circle nearest the bomb nosition. The scale is sub-

3
: divided into tenths df,sound seconds. The hundredths are eesily interpolated.
- ‘ The scale used in plotting smootvh shest No. 123 is forwaridsd herewith

£o faeilitate the checking of the sheet.

VELOCITIES: For the purpose of laying down the tims circles on the sheet,

it was necessary to adopt some base velocity, equel to that value vhich was

found to be correct over the greater portion of ths shzet. Sincs the actual

PR
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< plotting positions'on the sheat to convert each bemb dist

1481 meters per second.

correction to the net times as scaled from the chrcnograph tape.
The émount’of the correction is readily obtained from a table constructed for
thatlpurpose. Incidentally this operation corresponds to the computing of the

final’distanéés and reQuires only a small fraction of the time necessary

with the old method.

The following tabulatlon gives the velocities used on sheet 123

Depth in fathoms

0
100
300

500"

700

1900 .
1100.

1300
- 1500

- 1700
1900

RPN

!

For example.

on’ this sheet on Which the time circles are drawn for a base velocity of

Thisﬂconversion emounts tc applylng a percentage

Velocity in meters / sec.

1490
1489
1488

1437

1486
1485
1484
1483
1482
1481
1480

q - ~ 2 Ao
@l vsloclyy

7 i
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: uments infthe table .

e'giroles on this sheet were drewn. The arg-

tuel #eloeity in meters per second, and net distances

in sound seconds as scaled;from the chronograph tapes. The corrections are

added or subt"“oted % epending on whether the actual veloeity is greater or

less than th base veloeity used in 1ay1ng out the time cireles.

and entering them in the bomb record* In the columns headed "Velocity of
sound'in mgterefper seoond" are shown both the assumed velocity, in this )
case 1481, eno}the actual velooity‘as deternined from tests. The column
headed "Distance in meters" hasrheenrohenged to read "Distance in units of
1481 meters each", In this division, in the column headed "Assumed", apﬁeare
the net scaied’times,'and underneath, the correction on account of the dit—>
ference between the actual and base velocities.) In the column headed "final™
is the dietance 1n units of i481 meters eech. These are the distances used
in plotting the smooth sheet. j A

At times, when the bomb signsals diﬂ not come in strongly enough .

PO

_ to trip the relay 8 - he shore stations, the operators would be instructed to

listen for the bomh signal and trip the relay by hand. Tests were made fre-

: quently to determine the lag between the "hand and ear" of each shore station

operator, and the eorrection 80 determined applied to the scaled time to get
the net distance; This correction was 0.33 second for Darton, the operator
at HAVEN and 0 25 second for Allam, the operator at DUNCAN.

The method of determining the velocities for the area covered by

/

this sheet 18 rully covered 1n a speeial report on velocities accompenying

Pon g

this season'e descriptive reports.

feAtollowing procedure was followedein computing the final distances

Tl s
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”re ding, would not only serve as a check on the Jbomb distances but would also

be a msasure of" the variations'in speed between nositions. Unfortunately the

'log never ‘did function well due to . a. defective universal joint Successive

log readings failed to agree with corresponding elapsed times by wide margins,
For this reason time was given more wéight than the log readings ‘in plotting

tne dead reckoning and spacing the soundings.
} b P : :
DISGREPANCIES BETWEEN BOAT AND SMOOTH SHEWTS. There are slight discrepancies

between the positions plotted on the boat sheet and the corresponding posi-

- tions on the smooth sheet.‘ These dirferences ase, due to the fact that a

constant assumed value for velocity was used in determining the bomb distancesl
for plotting on the boat sheet? while the actual velocities were used in get~

ting the smooth sheet distancea. In addition there was a station lag of 0.17

L J

i second at HAVEN, which was not applied in plotting the boat sheet.

The station lag at HAVEN was discovered on September Blst when

it was observed that bomb distances to HAVEN failed to agree with visual

-fix positions taken stnultaneoualy by an unreasonably large amount Inasmuch

as . the distances from the hydrophone were all small, the discrepencies could
be accounted for by only two possibilities, (l) that the hydrophone had been
dragged from its original position, (2) thet there was a lag in the recording

apparatus of the’ ship or' shore station.

“n
CIe




h;p:eirclesfaround the hydrophone at

d éging_risuel fixes simultaneously. Using
‘faﬁd the'bohb distances to HAVEN as radii, a series

‘ und the hydrophone 1ocation. The series of ares thus

s(ant aea equal to the redius of this circle.

i The ship’e eqnipment‘was carefully checked over and everything
'ﬁﬁ;;foend;iﬁ:good order. ’ihe:sﬁore station equipment was also overhauled, but

s - it wes'not until Octoeer‘14fh that the cause ef.the lag was diecovered there,

E _ “and steps taken to Temove it.

The following“message was received from the operator at HAVEN on

j
'
!
!
+

Octoeer l4th, andlsets~forth the measures taken to remove the lag:

"Made adjuetﬁent on‘relay'magnets by bringing them closer to arm- ' i
ature, thereby increasing pulling force. Made*adjustment of tension spring '
so 1t would release armature at 5 mills increasing potentiometer resistance

one half making tatal resistancé approximately 220 ohms. Relay armature was

Gadeue gt
AR

et i nd b e
AT R R s e

el

acting,sluggishfso ingestigated and-reuqd bearings slightly dusty and too
tight 8o releaeed tendion\en them te speed up action., Made tests with spare

) hydrophone and etop watch to cheek epeed and sinee change has been made find

¥ \ it working o. k " .
 (signed) DARTON.
On October 18£h; edditionalitests were made as expleined above,
end indicated the en‘tfire removel of the lag.
' rLeeging;evidence'to the confrary, it was assumed that the lag was
present fram the ,meg that the station was established until October l4th,

.and the recerdﬁiﬁave heen corrected accordingly.




R «'-v,;: Az

Ho
4,
%
&
2
55
k3
¢
5
4

e .

Ac fthe time circles are drawn for a velocity of 1481 meters per second.

SHOALS:f In the area covered by this sheet there is only one shoal of im-

'”:g portance. This is Cordell Bank, which was developed by a combination of

R. A R. and visual fix uork. The»R.A,R. is plotted on the sheet proper, while
the Yigggl rix work is plotted on an insert on a scale of 1:40,000. 1In do~-
ing the visual fix work angles and azimuths were taken to buoys planted on
the bank,, The’method of locating the buoys is described in Appendix 1.

. Iﬁ déiFg the visual fix work, positions were obtained by meas-
uning‘ihe inclinod‘anglo between the sun and one of the buoys,/and the angle
botwoen two adjdoont buoys, at theAsame time observing the altitude of the

. T o
un{t The‘inclinéd angle‘between the sun and'buoy was reduced to a'horizontal
angle.» Erom the azimuth of ths sun and the angles between the sun and buoys,

“the azimuths to both buoys were obtained, thereby determining the positions,

Soundings were taken by means of the fathometer, and hand lead and

machine. This latter method is fully described on page 46 of the hydrographic .

" . manual. In sevéral-instances soundings were taken by both methods simultan~

eously. Where the fathometer sounding is less than the leadline sounding,

;‘— tne discrepancy is due to the leadline not being vertical. In these instances

the fathometer soundings ure considered more reliable.
ANCHORAGES. There are no anchorages in the area covered by this sheet,
LANDMARKS There are no: landmarks or aids to navigation in the area cov-

i A

, ered by this sheot.‘

JUNCTION AND‘COMPARISON WITH PREVIOUS SURVEYS; There were no previous sur-
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veys_in the are’ covered by this shaet A satisfactory junetion was made

with,the work done by the Str. PIONEER to the southward of this sheet.
:REMARKS' The shoalest sounding on sheet No,.,123 is &2 fathoms on Cordell

”‘u5bank‘ The sounding Was ohtained-lso meters northeast of Buoy "C¥.
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£\ omatic tide gauge No, 133 at lfendocino Bay, California,
in' latitude 39° 18', longitude 123° 48', and stendard autometic
1degeauge No, 211 at Rrena Cove, qallfornla, in latitude 28° 55¢,

The Director's letter of January 3, 1930, permits cither to be used

“without correction. The tabulatlons for lowect and highest tides ob-
-served have not been made,

.

longitude 123° 43', were used inrreducing the soundings on this sheet.

RTS.
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ND HYDROPHONE LOCATICN

é§ 2 eonbthe 1¢oation of the oscillator and

: "'héob "g‘uaoa in obtaining red light soundingﬂ.

.The altitude of tho 1sosdles triangle produced

TN

fby tha'aaupﬂ trﬂfeling from the oscillator to the bottom &nd

hanoo to the hydrophone would be the correot depth while the

- tat;opatgr.reading would be equal to the sides of the traingle.

~ In the solution for the sltitude of the triangle for various

dopths obtained by the fathometer, it was determined that the

difterance botwesn the altitude(correct depth) and the fatho-

meter :anding wes 80 small that no sorrection need be applied

to the soundings.
With the white 1ight method the distanse between the

location of the oscillator and hydrophone was 6 feet. In

_considering the correction to soundings due to the ships run,

it was dotermined that for the maximum depth obtained that no
corredtion was necessarye The ships run in this instance is
used as the base of the isoscles triangle and the computation

would be the seme as menticned above.




~ STATISTICS, SHEET NO. 123

DATE | LETTER STAT, MI, |- POSITIONS | SPUNDINGS
FATH., TOTAL | BOMB| VISUAL| D.R.: TOTAL; RED |WHITE | VERT, | H.L.|TOTAL
: ' ' LT. | LT. | CASTS
Sept.18 | A 138,5 | 138.5 33 0 0 33 75 | 168 2 245
19 B 83,1 | 83.1 25 0 0 25 | 211 83 1 295
® - c 0.8 90.8 22 0 3 25 | 72 83 0 | 155
21| D 18,9 18.9 9 0 2 11 | 282 0 0 262
24| E 150.0 | 150.0 24 0 0 24 6 | 142 2 150
25 F 46,0 46.0 13 0 0 13 8 53 0 59
C 2| ¢ 60.0 | 60.0 | 21 0 0 20| 76| o4 4 17%
(“wc. 3| H 124.0 | 124.0 41 0 0 41 55 | 265 1 321
. 4| T 46.0 46.0 12 0 0 12 0 54 0 54
15 | K 104.0 | 104.0 46 0 0 46 | 413 58 3 474
16 L 120.8 | 120.8 49 0 0 49 | 162 | 220 8 388
21 | M 70,2 70.2 15 ) 0 15 24 | 113 0 137
22| N 168.0 | 168.0 33 0 .0 3% o 177 0 177
31 P 101.8 | 101.8 21 0 0 21 25 | 125 0 150
Nov. 1 Q 110.0 | 110.0 19 0 0 19 0| 118 2 | 120
5| R 132.0 | 132.0 29 0 ) 29 0| 259 1 | 260
8 S 78.8 78.8 12 o} 0 12 0| 103 1 ( 104
18 T 69.0 69.0 28 0 0 28 | 249 44 1 294
19| U 127.0 | 127.0 51 0 0 51 ; 577 13 0 590
20 v 94.0 94.0 34 0 0 34 | 381 33 0 419 |
21 W 47.0 47.0 17 0 0 1 210 5 1 216
27 X 82.8 82,8 32 2 0 34 | 338 32 0 370
Dec. 2 | Y 2.0 2.0 2 1 9 12 17 0 0 17
3 Z 10.5 10.5 0 34 0 34 | 130 0 0 62 | 192
4 | Aa 13.6 13,6 3 53 0. 56 23 0 O | 215 | 238"
5 Bb 28,0 28.0 0 _63 _0 63 | 722 0 1 2 | 725
TOTALS 346.68 | 346.63 | 591 153 14 7E3 14034 12247 23 | 27¢ 1658%

e
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CORRECTIONS TO RED LIGHT SOUNDINGS

SHEET 123

DEPTH TEMP, CORR. FOR INITIAL TOTAL CORRECTION
MAX, DEPTH CORRECTION  CORRECTION USED
fms fms fms fus fms
0- 15 - 0.3 - 0.6 - 0.3 -3
18 - 45 0.8 0.6 - 0.2 0
46 - 75 1.3 0.6 0.7 + 5
76 - 125 2.0 0.6 1.4 1
126 - 250 3.2 0.6 2.6 2
251 - 375 4.2 0.8 3.7 3
376 - 450 4,5 0.6 3.9 4

CORRECTIONS TO WHITE LIGHT SOUNDINGS

SHEET 123
DEPTH CORREC~ DEPTH CORREC~- DEPTH CORREC- DEPTH CORREC-

TION TION TION TION
fms fms fms fms fms fms fms fms

100 1000 1490 1840
2 12 22 32

200 1060 1530 1870 ,

3 13 23 _ 33

340 1120 1875 1895
4 14 24 34

440 1180 1620 1920
5 ) 15 25 35

560 1220 1650 1950
& 186 26 36

869 1280 1690 1975
i 7 17 a7 37

740 1300 1720 2000
8 18 28 38

820 1350 1750 2030
9 19 29 39

880 1400 1780 2050
10 20 30 40

940 1430 1810 2075
11 21 31 41

1000 1490 1840 2090




CORRuCTIONS ON ACCOUN” O.E DIFFE.RMJCL BETWEEN BASE AND ACTUAL VELOCILLES.
“FOR BASE V’.h.LOuITY OF 1481 lﬂ."‘."‘rIRb PAR SECOKD. ,

‘
i-

47

Net Thme in . Actual Velocltv in Msters Per Second.
Seconds ~
‘ 1483 | 1483, | 1484 1485 1486 1443
1480 | 1479 | - 1478 ‘
1 | 0.00 °|.0.00 0.00 | 0.00 0.00 0.00
2 | s : .01 0.01
3 P .01 .01
4 .01 .02
5 .02
6 .02 .03
7‘ .
8 .01 .02 .03 .04
g .
10 .03 .05
11 .04 j
12 .02 .06 |
13 03 .04 §
14 .05 .07 .
15 )
16 .08 !
17 .05 .03
18 .04 ' .02
19 .03
20 .07
21 .08 10
22 8
23 .02 .05 W03 a1
24 23
25 .07 .12 14
28 .04 .09
27 13 15
28 03 03
29 ' .10 Z W14 13
30
3 a3 .15 1
32 .02 ph
33 .07 16
34 .05 ‘
35 12 .17
35 .10 ’
37
38 .03 .03 .13 .13
39 A1 :
40 L 30
41 .08 &
42 .08 .20
43 .12 I is)
44 .21
45
4R .16 .22
.10 .13

N



CORREGTIONS O AGCOUN‘I' OF DIFFEB.ENCE BETWEEN BASE AND ACTUAL VELOCITIES.
' FOR BASE VELOCITY’ OF 1481 METERS PER SECOND.

“Net Time in

Actual Velocity in Meters Per Second,

Bl RS A

Seconds R Yt o ,

1482 [ 1483 [ 1484 1485 1486 | 1487 1488 1489 1490

1480 | 1479 1478 1.
49 0T .17 .20 .30
50 I SRR i .14 .24 .27
51 03| .02 | .10 .14 .17 .21 .24 .28 .31
58 RV R A1 .18 ; .25 .32
53 .04 - .29
54 .15 .22 .26 .33
55 .19 L +30
56 .08 .23 .34
57 .12 .27 .31 .35
58 .18 .20
59 . .24 .28 .32 .36
60 - i
6l - .21 .25 .29 .33 .37
62 .13 .17 : .38 :
63 .09 ' .26 <30 .34 3
64 . .23 .39 Ca 3.',
65 .18 2L | .35 | .e0 1
66 .27 o
67 .05 .14 .23 032 .36 o4l ;
88 1 .28 » ;
69 B .19 «33 37 42 5
70 . 24 .38 .43 |
71 1 .10 ’ .29 .34
72 ] .15 «39 o4e ]
73 .20 .25 .30 .35
74 .40 .45 -
75 41 .48 t
76 .21 .28 .31 .36
77 .18 42 .47
78 A1 .32 37 !
79 ' .27 43 .48
80 .22 .38 049 1
8l .33 W44 f
82 .17 .28 «39 +50
83 .08 o34 .45 .51 :
84 o83 «40 ’f
85 .29 , .46 .52 i
88 .12 ‘ ' .35 o4l
87 .18 .47 .53
88 .24 <30 .36 .42 48
89. 54
90 .43 .49 55
91 «25 .31 .37
92 .19 +50 56
95 .13 038 044-‘ '57
94 .32 <51
95 .26 45 58
96 .39 .52
97 .20 .33 .46 59
98 .40 .53 .60
99 27 .47
100 / 14. o 0% o4l +54 .61
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APPROVAL OF CHIEF OF PARTY

Shhast number 123 and accompanying records have been
inspected and approved by me. The field and office work
was done under my immediate supervision at all times,

No additional work is considered necessary.

GO0

P, B, T. Siems,
H. & G. Engr.,
Commanding.
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"Appendix'to desc}iptﬁve Report No. 123.

Mbthod of locating Survey Buoys and derivztion of

Velocityb- Cordell Bank, Coast of Californla 1929
(see attacned’progectxon and computatl ons

Observed data: , - e

iLL_iﬂaxm_aAd._dir_e_cj_mm_gthoy A _from R-A-R position 29X and 30X.
(2) Distance and direction to Buoy B from R-A-R line of position 3Ag-

(3) Distance and direczion to Buoy C from E-A-R line of position 24g,

(4) Position of anchorage X from angles taken between Py Reyes light,
Farallon Id. Light and Star Sirius.

——{5Azimths—fromAnchorage-X to buoys-B & C- from &ngles taken between - S
buoys B, C and the Sun. (position 1By)

(8) Azimuth of buoy ranges A--B and B—-u, from anzles: taken between the !
ranges—and the-Sun.— {positions-¥ to IlY:and 394p) - ey
(7) Log distances_between buoys A and B, and B «nd C. 1 positions 1 to 6Y i

and 35 to 43Aa)

Procedure:

« . Polyconic projection, scale 1:20,000 prepared. Ceographic position of
—4intersection of-35 -secénd Duncan-and 60 second Haven ulrcles(assumed velocity ) ——1
_1490m p s) computed and plotted. (see attached projection and computations.)

" Azimuths from intersection 355--60s circles to Duncan and ‘Haven R-A-R stations o
—computed- and-plotted—and lines-1490-meters apart drawr normal thereto. Offsets-———
_ from normal lines computed and plotded for construction of time circles, Geog,’*rza,p__hj‘__.w

Position of anchorage X computed and plotted and azlmuths from the anchoragze tovf;
T Buoys B and C computed and plotted: - ) LT -

llean position-of -Buoy-A-plotted from E=A-R position 29X and 30¥, on -basis——
_ of assumed velocity of 1490 meters per second. (Note: the two Duncan distances e
for buoy A fall fairly close to one another; these distances control the position

of buoy A dnda NE and7SW direction and as will be seen. later, they also control—
.. the positions_of buoys B and C in & _like mannq; LAzimath from rean position of |
buoy A to Buoy B and line of position (R-A-R) plovted 1490 m V.); tkhe intersection

- of the last two lines falls about 57 meters solthwerd of the truerpesitton line—
_ X to B ( azimuth from fixed position) _indicating that the_true velocity is 1.0 meter|

per second (57/593) less than the assumed velocity or 1489 m. p. S.

- =~ RvAvR.position A(mean) and R-A-R position lines B and C are replotted’ ‘“"f
_now on a basis:of the true velocity of 1489 m.p.s. Azimuth from new position
‘of A to B then intersects the other two position lines of buoy B in a single
“pointiTAzimuth from Buoy B to Cis drawn from the new position of Buoy B and ]
_its interseé¢tion with the the line X--C (azimuth from fixed position ) is o
“considered the most probable p051t10n of Buoy C, inasmuch as the log distances !
“between thethree buoys is in agreement. Line of position of buoy C by R-A-R e
~1s congidered doubtful and disregarded. . .

e _ SR +T.Siems e
s H. % G. Engr, Commdg. !

e e e ———— -_._,_.1.?._ e e s e e =

. — ﬁv.ﬁ e R




NZ5 K  anch
: ,0%44 /727“”,0»1

M.W%?,&zo_(hv M_A//f /@7/%

71&74%-«7

M*S}AM etz

% MA-?Z'- beleeoun
AM-_--_M..WC A.?Ww—e&w/o(.o& WW &—

6,:"_,j‘tzﬂa&..m~ ot/ 137 35 C-wr -3% /3™ a.a

/o/«t I.C. -3t 32" (Ship's head .3410,0: c)

Sirros
: |h (computed L4

n
':ﬂ\\;’:

Cordel/ Bonrnk e,

. O WT g" 02™  s5f| 4F Observed m 20%19'-10"|dm | G2
09 30 | 315° 2/~ 30- 00 |425°)/0.77
/2 20 | /70 2/- 89- /0 |/750 /0.3?10.7&
. o o 1% 55 | 1SS 22- 2&-/10|?%0|n.2t)
o Y 7 ¢ 48 | 233 23~ /1-00RS570|/103
C Totels 4§ _S5% 28 1953 109 - _27- 30 lfo3r0|/0.82
Means w.T. ?‘,’,// ” #L’fm Dec ¥ observedm 2/ §3 30
Cc-w.7. -3_I3 03 /.C. -03 32
Chro. 7T S 5% 39 ~ m 205 #9-5F
C.,-AC, 4 l/ /3 3/
Gec7 172 /2 /opm.pec‘/
GCT7 . & /2 10 Dec S
. Gsro'st 4 s3 /3.5
Corrn. 8*1" 573
65T, /0-06 15
Long.. g ~/3- 43 Long /23°- 257
LS.T: /- S2— 32 )3 ™ 435
RA x é 42 - °¥ (avcf)
 tx - 77- Iz



T 4”—47"-32’ Jog hav 954242~ . S

L 38°— oo’ 33" fog_<os 9.69648 | -
d*x ~16- 369 _log cos .95 148 -
8 . : /og hav _G.4203 % ) L
6. Nat hav ©0-26326 .
(~D S#°37-27"  Nat hay  0.2/1053 | o
z  &6-59“42" _ Nat hav __0-%7379 | S
: 90° _ S R
h' 3-00-/¢ e : L
Dip ro3-/8 ¢ , o
lfefr. + /3_" 40 . i o L : ) ,____'M_
h 3- 19~ 0% logecos 9999286 . .
m _2l= #9- 5§ log cos 2967626 S L
P 2/-3S- %46 [og cos T 76&3790 _ L
Wt 361130 logcot _10.135 687 | L 35 -00=33 S
S 79-/8-/0 log cosec 10:.007 6 1% 40 e
D 27—/8- 4 /oqsm 9. 661 660 | col 51 Sy 27 , o
X 32 32 47 /a?ﬁrr;ﬂ 9.504 96/ |FD. 106 36 S¢¥ = 70~d
. ™25 58 36 2/ el
ht o ,/o,jca‘/ jo- 135 ¢67 |2D S% 37 27 = PD~cl
_ _flog sec _10.73/ 37& | . S
__fog cos 9 9¢€4u7 |t 4" 497 327 o

Y 2/-/9 3 log tan 10- 515 732 At 36" 11’ 30" S
i 105~ 51~ 2/ (x+Y) _
ek 293-57=2/. . = aumufh o x 293-5(-2/.
T o ) S ) ¢ 2/- 35 ¥¢ .
o o ~ uoo _/4_ fo £ 272 /5 35 ] o

,,,,,, . , 1§00 1S 00 see ,ap,,/m- comp.
. _ “ Rt A gz 30 35 .
v RS F 3046 43 /6 o

o . LARF o8 ¥7-19 o
/?-F U 4517979
4004 -4E 4o-04 47 019/ 2/3
95°- #7- 19 95 - 47- /8 5.997 780
,Q/e/ . 07- §6) Y407 - 88 9. 42804

Aok Goana_ 03 A-F 4706972
 A-R 4.55, 97¢
Couprled ¢+




DEPARTMENT OF COMMERCE
U. S. COAST AND GEODETIC SURVEY

POSITION COMPUTATION, THIRD-ORDER TRIANGULATION

Ed Aprl, 1920 . , " A : . ' "
o |2 B Bopo TH w08 Fanddlln | A | 358 | 43| )65 | o |3 Fadllo [ FH 102 (B ) 126 | 42 ] 239
2d/ ! & + 95 | 42179 8dz & / —4ff | 07 | SC
e |2 to 1 92 | 30 |38 « |3 to 1 /32 | 3¢ | o€
Aa -4 | 59 Ba  |-s85| #3
180 00 00.0 180 00 00.0
o 11 to 2 292 | 187 | 3¢ o 11 to 8 3r2 |20 |25
. , . FIRST ANGLE OF TRIANGLE ‘\W ka \u: o , . . , .
s 137 |87 #5457 12 O By A | 723 ] or 30604 4 |37 |9 |57 28]3 A /23 | 00 | 0367
ro Ry, ' N 24 | 19. 734 a /€ |36 #3 o 25 | 3¢.¢2
o |38 | oo |33.48 |, v 1123125 |$0-3¢| » |32 |00 [33.70 Hg v 1723 | 26 | do. 35
Eommaﬁm Values ig seconds ° ! " w%u\: / Logarithms Values in secofrt@@pel/PA - ° ’ ’
s lpssraac |- 05 Jote) |36-06-20 (#198)| « | Y504 992k e | 37- 5716
Cosa| ¢ 4¢r 36 Logarithms | “sgeonds | Cose| 9. §30 527 Logasithms | gegonds.
B |g.5//7 003 _ s ¥.855199¢ B |¥ S/ 02J] - s Y.206 9721
h (/.70 4363 ||1stterm [ VD .£28 | Sina |9. 997443 h_|3. o¢¥g me‘mmmﬁ_\\;\!.v\ Sine |5 86929
2 9. /0399 A 8J016F 219, $139¢ v |5 T0T 16E
Sin?a! 9, QN&.\Q Seco’ |J./03523 _ Sinte|9- 73 u%M\l_ _Secy’ | 0.103 S33
C |/ 29724 oy 13./6% 270|/¥89.211 C |/. 29 ~.2\_ AN 3. 156 83 A3 ér
0.#00 ¢~ || 2d term| + 2.5/5 [Sinde+¢)F. 264 369  lo.¢¢ 063 |2dterm| +2. 70 [Sinje+e)|9- 782 T2 6 _
Wy, b [2.903639| 99 | w (6.097 Cae |2.974 509 9¢3.
D \A D 2.370%
3d term | + 5 478 wa$§_+c.auo
s |- 18-/ . —1¢ _\:h 42

11—9362

. 6. GOVEKNNINT PRINTING esew ‘g
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DEPARTMENT OF COMMERCE . (. : :
: U. 5. COAST AND GEODETIC SURVEY POSITION COMPUTATION, THIRD-ORDER TRIANGULATION
w Ed Aprl, 1020 THVERSE COMPUTATION \ o |
, « |2 t0 3 . a |3 to 2
;m,,4mam_ R & + 8d/ - . & _\ —
" a-|{2: Duncan 4oy Haven #2 136 |23 | 40 | & |3 , i1
" A A N,. s . - s u..my . Nm DQ. a
b _ 180 | 00 | 00.0 180
" o |1 , to 2 316 05 | 17 o |1 | %08 e
{ . ) FirsT ANGLE OF TRIANGLE . o
i o . ’ 1 . L] I 142 -] r n o ’
b
: ¢ 38 23 21,70 |2 Duncan A | 123 05 |49.70 ¢ 3 A
, Tetopaone 1
m s | X l2a | 09.59 1665 m, m |+ | 29 |28.55 | a4 A_ , ~
” o |38 |47 | 31.20!1 Haven #2 hydpd-» | 123 | 35 |18,23 | ¢ ) e \
_ Logarithms Values in seconds o ! " Logarithms Values in seconds ° !
!
m 8 o ; 1 (o+9") _um 35 26 s 3o+
.“ ,Cosa 4651385 Logarithms <MMMMMQ_% Cos'a ] Logarithms
w B |8.510973 - 35 1 4 cenacn B s
b 13.162358 || 1stterm| 1453.31 | Sina h 1st term Sin &
Y o on A’ | 8,509149 s . A ax
mmcuﬁm Seco’ | 0,108226 Sinla Sec ¢’ . .
H c |1.30%6 s | 3,247612 | 1768,53 | © A
0,5641 2d term | + 3,665 [Sink(e+¢)| 2795011 2d term | + Sin 4 (¢-+¢)
p | 64325 | —aa | 3,042623 |1103,1 | | —Aa
p | 2.381 42659353
R 5.978852 1
8,706 3d term | + «050 4.630237 3d term | +
—Ad 1449,59 Q838054 —A¢
tu.mﬂ U<. Mwﬁgm COOH-pHrHrmCQU - »Oﬂwpmwb 11—9362 €. 8. GOVERNMENT PRINTING OFFICE; 1920
wbp v mm log 3.161245
357a Tog 1.4808044 4.650282 -0,858702 T 44791587
Hqcm 53 log onn.
-201'm Tog 2098353 4.631445- 9.839858 =74,791587

*1 ..H»..mu Hom tan o wmwpmm * checks mean: ow M.ow. d and back mbrscgm

SR JRUS e S T s A VLA URUP RO U L SOV USSR SIS Y

[
¢
]




DEPARTMENT' OF COMMERCE
U, S, COAST AND GEODETIC SURVEY .. <
7 Form 28 -

COMPUTATION OF TRIANGLES

No. STATION OBSERVED ANGLE CORRN [SPHERL | Spnn | AN AN E LOGARITHM
@ Tlven the Ihree|sides OF a triengle only TTOor 1NVerse Comp.
2-3 i SR o 61885 _ 40791585
|1 %= 60°  l(a2_ 25 82)___ | . . 5an o,170887 .
. _| Zaven #2 (3¢ 39 01} 104t _ 9.704782
I 3 Duncen (102 55 ,07) .. 30M e .9.988886
o |13 e®y 14%0Mm ] . 58150 | 44717254 ___
1-2 60 ¥ 1490|m 4 . |
SNSRI N e "%52%5 | 44931338 . !
g2 1og(1-B) .y oy 9,668502 _
s | 101717.5 | 5.007395 !
3 2-3 61885 ll
S N " , SN I 3983245 | _4,600288 . —
1 9.607654 !
B I I I | eesee0sz
SRR DU I OO - ) - 9.969521
—_ e 1:3 L _ . JM_
. 12 | ]
‘O‘D .
g
=
F
=]
—g-— 2'.3 - Y S - S
5 1
__§v_~ - .__.2 — P SR — - _—;
3 ) ) ) _ S |
8]
—— ‘3__«;,_ . et oo e ] - - — e e,
X 1-3 B D o
N N T e e
———— e 72-3 ———— - e —— . i - | st e v G Semmro Rt a o - — - S —
— ) S -~ I
p— - 2 — s - - pA—— —- - - o ——
|3 I I e .
S 1-3 I ) - I
” 1-2 o I

e



For_sheet 123 - subgkete .
v %.wﬂﬂ,»wmmﬂmﬁu SUrver munm uooiwon_,mwz ,ww_swc;q_oz. THIRD-ORDER TRIANGULATION
Ed. April, 1929 o , " ° ’ "
a |2 Hayen 08  Lupcen 316 | 05| 17 | « |3 Duncen tog Haven 136 | 23 | 40
2dy & 4+ 34 39 C4 8dy & —_102| 55 10
e |2 to 1 350 44 | 21 a |8 to 1 33! 28 | 30
e + 6 | 06 A = | 10| 0o
180 | 00 | 00.0 180 | 00 | 00.0
o |1 38 -60 sec ,o Haven 170 50 | 27 < |1 85 -60 sec ;3 Duncan 213 16 21
>4 P4 o ,,
R , i FirsT ANGLE OF TRIANGLE R , " o , " . , " .
o | 28 |47 |31,20 |2 Haven | |23 |35 23 | ¢ | 38 23 | 21.70 |3Duncan » [123 | 05 | 49,70
A6 47 [42,05 A\ O |49.65 | as = | 23 | 32,49 A 19 | 38490
¢/ | 37 159 146,24 11 35-60 sec v | 123 BS 08,58 | & | 37 | 59 | 49.21]1 35 =60 sec. | » |[123 | 25 | 28.60
Logarithms Values in seconds ° ! ’ Logarithms Values in seconds ° ! "
s | 4.951338 1518.0 Jo+e) | 38 23 40 s | 44717254 je+e) | 38 11 35
Cosa| 7004502 (331.7) Logarithms | ¥ o008 00} (os4| 94921232 Logarithms | \caues in
B | 2.510043 s $.951338 Ammm.w B | 9.510973 : . 4.719254
h | 5eEI0555 || isvterm| 2961443 | ging | 720000 h | 3.149459 |istterm| 1410.78 | Sina | 9.741603
¢ lo.002m A Bl.509169 o | 04345 | & | 8.509169
Sin*a| 8.4133 Secy $e103450 Sintal 944832 | Secs | Ow103450
c "1.3008 an £.770592 589,65 c | 1.3036 am 3.071476 | 1178.90
9.6258 2d term | + .422 [Sind(e+¢)P.793142 0.2213 2d term | 4 1.668 Sind (6467) 9.791208
b | 3.013 —da _§.563734 366 w | 6.299 Ae 2.862684 | 729
b | 2.302 R b |72.381
2,225 sdterm |+ +197 | 190° 50 aw@ IR 8.680 sdterm | 4 +048
ne | 2862.05 9 09 33 32634007 e | 1412449 uuwwm‘mw.\ I
* ' Y -l 362 K TING OIFICE. 1829
75-60 mwu.wwwwmnmsom%owmmamﬁwi 8.3 m.mq%wmm me.awwwgm off 347694807 o 7

con

~i2

sidered be*ter than

pro.ractor.

3859.3

3.5865106

v

i




~ OFFSETS &8 AB FOR CONSTRUCTION OF
"TTIME CIRCLES ( 1490 m V.)

60 S circle offssts

Cos -

Cos ¢ =

tan ‘”: S00
80 X 1490

, 60 X 1490
for very small angles #MC may be
,considered equal to BC and

60 ¥ 1490
4B - 60 X, 1490 =~ BC

5¢ ° cirele offsets For 58°
for 500m log 20698970 For 500 2,698 970 este
605y/1490 " ' 4,951338 59:X1490 4,944038
log tan- 7,747632 70754932
" cos 9,999993 87910 9,99990973 .
89400 BC log 4,951331 87909 4,944031
89399 il
1 AB 1M
For 1000 log 3,000000 for 1000
4,951338 '
8,048662 8,055062
89400 9,999973 .87910 9,999972
89345 ~4,951511 87904 4,944010 :
5 6 7m :
For 1500 log 3.,178091 '
4,951338
84224753 8.23£053 \
89400 9.999939 89910 9,906938
89388 4,951277 87897 T4.945975
12 0 T _1sm — 148
For 2000 = log 3. 301030
4,951338
89400 9,999891 . 87887 9,999888
89378 4,951229 P 4,943026
‘——22 m . . 34111
For 2500 log 34397940
4,951338
8,446602 T 8,453902
89400 9999830 9, 999824
SRR — ———
89325 .4.951168 - 8'7“3:';-’6]:t 4,94538582 ot P

35



" For 35° Circles

For 348 Circles

500 log . 2.698970
35 X 1490 4,717254
o 7.981716
52150 9,9999380
52148 4,717234
2 W
_ 1000 3,000000
4,717254
8,282746
: 9,999920
52140, 4,717174
10
1500 3.176091
4,717254
8,458837
9,999820
52128 4,717074
2
2000 3301030
8,583776
9,999680
52112 44716934
381

500 log 24898970

34X 1490 4,704665

7.994305

50660 9.999979

50653 704644
o

34295535

_5,999015

50650 44704580
102

£,45 1426

¢, 9995309~

50638 4o7044T4

o

3
N
’

- o
e
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June 17, 1930.

To: Commanding Officer,
Ue. S. Coast and Geodetic Survey,
Ship DISCOVERER,
202 Burke Bullding,
Seattle, ¥ashington.

From: The Director,
U. 8, Coast and Geodetic Survey.

Subject: Records of R.A.R. work, California.

In the verification of your season's work off the coast of
Californis snd in a study belng made st this office regarding the
transmission of sound through sea water, there is need for infor-
mation regarding the times when the shore stations were operating,
partiocularly station Farallon. Possibly a log kept at the station
would glve the desired information.

It is impossible to tell from the bomb record whether the
sound failed to reach the hydrophone at the station or whether
the station was not opsrating.

Other parties have usually shown this information in the
bomb records, giving the nmme of the station and a brief note,
such as "No return™ or "Statiom not operating”, and this przctice
could well be followed.

In addition, computations of the positions determined from
three R.A.R. stetions used in computing the velocity of sound
are desired. If these are not available, please deseribe the
method used in computing these positions.

[ T
(Bigned) R = 17

Director.
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S Seward, Alaska,
July 13, 1930,

Tos The Director,
U.S. Coast & Geodetic Survey,

Washington, D.C.

From: Commanding Officer,
Str. DISCOVERER.

Subject: Records of R.A.R. work - California.

Reference: The Director's letter of June 17th., ref. 3 D.R.M.

The Farallon R.A.R. station was established and maintained
by the party of the PIONEER. Arrangements were made to use this
station by the DISCOVERER for a few days when it would least interfere
with the work of the PIONEER.

The stations maintained by the DISCUVER:R were always oper-
ating during the progress of the R.A.R. work with one exception. The
Duncan station cable parted before the completion of the location of
buoys on Cordell Bank at the end of the season.

It was the practice to attentively record notes concerning
non-reception of sound at the hydrophones, or failure of reslaying, or
receiving the return radio signals by such entries as "not heard", m"to:

weak to trip relay”", improper tuning'", etc. It is not clear how the
second and third paragraphs of the above reference apply to the R.A. R.
records of the DISCOVERER, unless only the Farallon station is refered

to.

During the time the Farallon station was used by the DISCOVERER
as a third station for velofity determinations, the nature of any failures,
if these could be ascertained, were also recorded. At times there were
four shore stations and two ships operating alternately and any but thse
most essential radio traeffic was avoided. Considerable time was required
by the stations to alternately change their wave lengths each time for
the DISCOVERER and for the PIONEER.

The periods of time for which arrangements were made for using
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the Farallon station may be ascertained from the record in that the
names of three stations are recorded in anticipaticrn of returns from
those stations. If the nsme "Farallon" does not appear, it was not
opﬁer&ting. In case there is no entry or note opvnosite '"Ferellon", it

be assumed that the bomb was not heard, or that it was too weak to
trip relay, or that due to improper tuning the return signal was not rec-
eived.by the vessel.

The R.A.R. rough logs of the DISCOVERER kept by the ship's
crerators during the 1929 season are forwarded under separate cover, to
the Chief, Division of rield Records. The information contained in them

- was furnished the recorder during the progress of the work for entry

into the bomb record.

Determinations of velocities of sound in water from the time
elements Of three R.A.R. stations returns, were derived graphically.
The tabulated velocities for the respective positions given in Lieut.
Knox's report, are those obtained by trial. They allow the arcs of
dependent distances plotted by reference to the nearest distance circles
on the sheet to intersect in a point. On account of the comparatively
long distances from the stations, it required a change of only one half
meter per second in the trial velocities to bring about a point intersect=
ion of arcs from that of an apprediable triangle intersection of arcs,
or vice versa. This can be appreciated when it is considered that a change
in one half meter per second in velocity will effect each R.A.R. distance
forty to fifty meters in the case of eighty to one hundred seconds of
elapsed time.

As the distance circles (or time circles) on the R...R. sheets
were carefully coordinated with respect tc the every part of the nrojection
and therefore with respect to each other, there is little likelihood of
any srrors arising from that score in the graphical detarminations of
velocitiea. It is therefore considered that these velocities have bpeen
determined within one half a meter per second of valuss, had thev been
computed. Unless one or more of the R.A.R. distances are small, it appears
that there is nothing gained in practical accurscy by making the laborious
distance computationa for the determination of velocities from time
elements of three R.A.R. station returns.

F.B.7. iems
Commanding Ufficer,
3tr. DISCCVEREHR.
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_;A<Divisio§‘qfﬁﬂjﬁiégraphy and Topography:
("R ‘/(D;ViSiQh-thChdrtS:

Tide Reducers-are approved in
® volumes of sounding records for

“ Aol e Wﬁ%m‘

HYDROGRAPHIG SHEET 4993

e
~
R

_ Locality: Qaligqrnia'(Pqint Arena to Point Reyes)

Chief of Party: ¥ Be T. Biems in 1929

) Plane of reference is mean lower low water, reading
o 0.0 ft. on tide staff at FPolint Arena

6.6 ftQ.én'tihulatidna at San Francisco.

Condition of records satisfactory:wxcept as checked below:

l. Locality and sublocality of survey omitted.

2. Month and day of month omitted. ;
S+ Time meridian not given at beginning of day's work.

4, Time (whether A.M. or P.M,) not given at beginning of day's work.

5. Soundings (whether in feet or fathoms ) not clearly shownr in record.
€. Leadline correction entered in wrong column.

7. Field reductions entered in “0Office" column.

8. Location of tide gauge not given at beginning of day's work.,

9. Leadline corrections not clearly stated.

10. Kind of sounding tube used not stauted.

11. Sounding tube No. entered in column of "Soundings" instead of "Remarks™,
12. Legibility of record could be improved..

13. Remarks.

hief, Division of Tides und Currents.



Field Records Section (Charts)

The following statistics will be submitted with the

. : cartographer's report on the sheet:
o
Mumber of positions on sheet f?ﬁf@.
: Funber of positions checked 20,
Number of positions revised .:3...
Tumber of sou.nclings' recorded C’ 586
Fumber of soundings revised NOoT €FcokOen

Tumber of signals erroneously

nlotted or transferred . NerE

pate:. .. dEPT, 2,133l -

..................................................

CartorranheE/YZ%QChf%/ GLQM;%%;14£2 .................. e
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IN REPLY ADDRESS THE DIRECTOR
U. S. COAST AND GEODETIC SURVEY

AND NOT THE SIGNER OF THIS LETTER DeEPARTMENT oF COMMERCE
AND REFER TO NoO, BO-DRM . U, S, COAST AND GEODETIC SURVEY
WASHINGTON .
E. Noveanber 11, 1931,
9y

SECTION OF FIELD RECORDS
A Report on Hydrographie Sheet No. 4993
* Point Reyes to Havens Anchorage - Offshore, California
T Surveyed in 1929
Instructions dated Marech 25, 192¢ (DISCOVERER)

Fathome ter Soundings - Bomb Control

Surveyed by F.B.T. Siems

Chief of Party, F.B.T.S.

Protracted and soundings plotted by Heman Odessey
Verified and inked by A. L. Shalowitz, W. H. Bamford

1. This review has been made with a view to expediting the re-
porting of the sheet to Charts in order that it might be
applied to Chart 5502 before its next printing. Therefore
only those points have been considered that might affect
the compilation. The sheet is so full of possibilities for
study and investigsticn that it 1s thought the best interests
would be served if a special job is made of this at some more
opportune future time.,

Some of the points to be considered would be the following:

a) The use of time arcs instead of distance arcs.

b) Method of determining a sound velocity for Cordell
Bank and locating survey buoys on the bank - Correctness
of the velocity used.

¢) A stuly of bomb returns

d) Accuracy of fathometer soundings

e) Further studies in sound veloeity from informtion con-
tained in this survey, particularly with a view to deter-

mining the effect of Cordell Bank on the transmission of
sound.
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It is believed that anything that will be derived from the
above studies will not materially affect the chart and
therefore their immediate consideration is not essential.

2. The work is in confomity with the Hydrograsphic Manual and
with the specific instructions. However, more bottom char-
acteristica would have been desirable at the western limit
of the sheet. This could have been accomplished without a
reduction in the accuracy of the work since the outer portion
was controlled in most cases by bomb fixes without resorting
to "dead reckoning.”

S In general there is a good agreement in the sounding line
erossings. There are a few cases where discrepancies of
about 50 fathoms occur in depths over 1000 fathoms. The
recommendations of the Chief of Party that the mean value
be used in suchcases was not acecepted, because it would
atill leave ih error the soundings on both lines approaching
the crossing and to correct these would be too much like
meking an office survey. By having the soundings &as actually
obtained it serves a two-fold purpose; first, it indicates
the limitations of the method and secondly, it might form the
basis for a further study of the sound velocities used with
a view towards shifting some of the R.A.R. lines.

4, The junctions with all the contemporary surveys bordering this
sheet have been examined and found satisfactory.

5. Comparisons with old surveys on Cordell Bank

H. 1298a: This survey was made in 1873 and with the exception
: of one or two lines was controlled by dead reckoning. 1In
general there is & good agreement with the present survey in-
side the 50 fathom curve, but outside this curve there are
marked discrepancies. These are probably due to the adjust-
ment of the dead reckoning lines. The 0ld records for this
survey could not be located in the archives amd no study of
this was therefore possible. No essential informmtion is,
however, contained in the old sheet that has not been developed

on the new survey. The former work in this area can therefore
be superseded.

. ‘,"" Pane _‘

H. 3224: This survey was made in 1911, the control used being
mountain peaks. The only sounding of importance on this survey
that falls within the limits of the new survey is the 30 fathom
charted sounding at the northwestern end of Cordell Bank just
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inside the 100 fathom curve. Because it falls outside the 50
fathom curve on the new survey, it was investigated in the
original record and found that the location is of doubtful
accuracy. (See note bottom of page 17 of sounding volume for
Ho 3224 - pos. 30 B) The sounding should therefore be ignored
in the new compilation.

The balance of the soundings on H., 3224 that fall within the
limits of the new survey, while not important, were also in-

{ - vestigated to see whether or not there was a general agreement

" . with the new work. There appears to be a displacement of the

’ old soundings, somstimes falling too far offshore and somstimes
‘ too rar inshore by approximately 3/4 mile. It is believed that
this is due to the character of the control on the old survey
since one of the points used was the "highest point on Pt. Reyes"
which may not have been accurately located on the chart om which
the work was plotted. It is not very likely that the new work
is gisplaced, since that could only be accounted for by an erro-
neous velocity of sound which error would have to be of such
magnitude as almost to take it out of the range of possible
theoreticel values. This phase will, however, be considerdéd
when the matter of velocity is taken up in the study that is
proposed. As far as the charts are concemed it is not recom-
mended that the old work be usedsince no criticel soundings are
involved and since &8 the new work presents a harmonious whole
it would be unwise to add soundings that are not in keeping
with the general configuration.

6. No additional work is recommended for this area.

7. Results of survey

In coneluding this report it should be stated that this sheet
1s perhaps one of the finest specimens of work executed by the
new methods that has come to the attention of the writer. With
linré"g':?b to 80 miles offshore and in depths well over 2000 fathoms,
the sheet presents the appearance of a well planned and orderly
‘ survey such as would be expected when operating close to shore.
! That a tremendous step forward has been mede in adopting the
acoustic mothod of surveying is almost axiomatic gt this late
date, nevertheless 21 statute miles of“é’?ﬁn'cﬁigs}\ in 26 days in
‘depths ranging from 20.- to 2100 fathoms and comprising en area
over 3000 square nautical miles, including a large scale develop-
ment of an important offshore bank, is still an enviable record
which should not pass unnoticed. The Chisf of Party is to be

highly camended for the splendid results obtained.
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8. Reviewed by A. L. Shalowitz, November 1931.

Approved:

DIV SA e ala e

Chief, Section of Field Records

Chief, Section of Field Work
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NAUTICAL CHARTS BRANCH

SURVEY NO.

Record of Application to Charts

DATE CHART CARTOGRAPHER REMARKS
’ 2
J»Z 'é/{/ %7% sz Verification and Review éa%

Before

After Verification and Review

Before

After Verification and Review

Before

After Verification and Review

Before

After Verification and Review

Before

After Verification and Review

Before

After Verification and Review

Before

After Verification and Review

Before

After Verification and Review

A basic hydrographic or topographic survey supersedes all
information of like nature on the uncorrected chart.

Give reasons for deviations, if any, from recommendations
made under ‘‘Comparison with Charts’’ in the Review.

M.o168-1





